Aquaculture is an important sector for Indonesian economic, however the spreads of diseases during farming remains a problem in developing Indonesian aquaculture. Sponge is known as the source of potential bioactive to combat pathogenic diseases in aquaculture. However, the intensifying exploitation of wild sponge tends to depress population of sponges in nature. This article reviews bioactive originating from sponges and potential methods in developing sponges cultivations under in-situ and ex-situ methodologies.
I INTRODUCTION
Aquaculture is one in the field of fisheries that contribute to the country's foreign exchange; therefore, the Indonesian government is trying to increase the production of aquaculture fishery either in the form of pond revitalization which started from 2010 until the application of super intensive pond technology [1] , however, the disease caused by pathogen is still a constraint affecting the success of cultivation [2] . For example, disease attacks on shrimp culture led to the failure of massive shrimp farming in Java [3] . Several shrimp diseases caused by bacteria in Asia have been identified, including Acute Hepatopancreatic Necrosis Disease (AHPND) caused by Vibrio bacteria [4, 5] . Efforts to prevent disease attacks on aquaculture have been conducted such as: introduction of shrimp aquaculture procedures, the improvement of fish genetics to obtain disease-resistant commodities, tightening of shrimp introduction regulations especially from endemic areas of shrimp disease as well as supporting the prevention of fish disease [6] , efforts to eradicate fish diseases during aquaculture activities need to be done, because the disease is still a problem that is often encountered. The natural bactericidal application for treating diseases in humans and animals is a way that is widely promoted today. This is because the use of bactericide from chemicals can cause bacteria to be resistant, but it also has many negative impacts both on living things and the environment [7] . One source of natural bactericide that can be developed is the sponge, which is the most diverse types of invertebrates of one type of aquatic organism, not only because of the number of species but by its morphological character [8] . Around 8000 different species have been described and estimated to be present, twice the number [9, 10] . This diversity is attributed to the fact that invertebrate sessile results in a large array of secondary metabolites, so sponges are targets in the search for high value-added molecules [11] . This article aims to provide information on the bioactive sponge that can be used as a bactericide in the field of aquaculture and sponge cultivation technology.
II NATURAL ACTIVE SPONGE MATERIAL
The sponge is a marine invertebrate macro which is the source of new bioactive compounds with various biomedical potentials. There are 5300 products of natural materials that have been isolated from marine sponges around the world [12], the number is increasing every year [13, 14] . Eribulin mesylate is the first drug derived from natural sponge products that entered the market in 2011 as anticancer [15] . Most of the halichondrin B, molecules, avarol, crambescidins, have the high biological activity to produce valuable products for medical drugs as the anti-inflammatory, antitumor, anti-microbial, immunosuppressive or neuro suppressive, antiviral or antibiotic [12, 16, 17, 18, 19, 20] . The sponge can be an appropriate target, as the basic ingredients of the drug, because this type of marine biota has a high diversity of bioactive compounds [21, 22, 23] . Studies on sponge symbiotic microorganisms, such as bacteria and fungi, have found that this symbionary biota produces bioactive compounds [24] . Since the bioactive compounds present in the sponge are strongly influenced by the symbiotic microbes, the variations of the sponge bioactive compound are very high [23] . There are ten bacterial phyla that are symbiotic with sponges namely Proteobacteria, Nitrospira, Cyanobacteria, Bacteriodetes, Actinobacteria, Chloroflexi, Planctomycetes, Acidobacteria, Poribacteria and Verrucomicrobia [24] . Symbiotic bacteria with sponge produce secondary active metabolite compounds as potential antibacterial pathogens Staphylococcus aureus, Bacillus subtilis and Vibrio eltor [26] . Furthermore, the natural material produced by the symbiont bacteria is a type of chlorinated, neuroactive, antimicrobial compound that can be used as a raw material for antibiotic drugs [27] . From these symbiotic results and producing several compounds proves that marine organisms are an important source of research and development of new drugs.
III ACTIVE SPONGE MATERIAL AS ANTI MICROBA IN CULTIVATION
Over the last 60 years, the sponge has been extensively researched by chemists, biologists, and pharmaceuticals, as it has a secondary metabolite content and a very useful bioactive content. Various types of pathogenic bacteria against humans include Staphylococcus aureus and Escherichia coli, while pathogenic bacterial organisms are Vibrio harveyi and Aeromonas hydrophilla (Figure 1 ). To overcome various diseases have been found avarol of sponge Dysidea avara [28] . Staphylococcus aureus is one of the bacteria that is resistant to several types of antibiotics, especially β-lactam groups such as vancomycin [29] . E.coli pathogenic bacteria is one type of bacteria that normally live in the digestive tract of both healthy humans and animals and is a strain that causes some types of diarrhea in humans. Disease disturbance in fish culture is also a problem in cultivation which includes infection and non-infection. Infectious diseases are caused by pathogenic attacks, such as viruses, bacteria, fungi, and parasites [30] . Types of pathogenic bacteria that cause disease in many aquaculture organisms are from the genus Aeromonas sp and Vibrio sp. Aeromonas hydrophila is a bacterium that causes Motile Aeromonas Septicemia (MAS) disease or Haemorrhagic Septicemia that attacks freshwater fish [31] , Aeromonas hydrophilla is a bacterium found mostly in freshwater as well as in seawater. These bacteria include gramnegative, motile and rod-shaped bacteria, while Vibrio sp. causing vibriosis that often affects shrimp and fish [32] . the red-spot disease is a disease of ulcers or red spots on freshwater fish. Fish attacked by these bacteria have low survival [33] . Antibiotics have been widely found to be good as antifungal, antibacterial, antiviral, antitumor even as anticancer. However with repeated use may increase resistance to pathogenic bacteria, for which the use of bioactive materials is necessary to overcome this.
Figure 1 Bacterial Cells Form Aeromonas hydrophila [14]
Vibrio harveyi is a pathogenic bacteria in fish and sea shrimp that most often cause serious problems in cultivation. The presence of Vibrio harveyi in> 104 cells/mL can cause mass mortality in a relatively short time ( Figure 2 ). Vibrio harveyi is one of the most common species causing illness and death in crustacean cultivation. [34] . Sponge Dendrilla nigra can control pathogen bacteria Vibrio harveyi and Vibrio alginolyticus in shrimp and can replace conventional antibiotics [7] . Rough extract of sponge Hyrtious erectus can deal with disease problems caused by bacteria in tiger shrimp especially from the genus Vibrio [35] . The bioactivity test of the isolate compound from the content of n-hexane extract from P. alfiani sponge proved active against shrimp larvae Artemia salina Leach with LC50 value of 5,6872 μg / mL (ppm), besides this n-hexane extract and also active against bacteria E. Coli, S. aureus bacteria and against Candida albicans fungi [36] . The content of peptide compounds on the sponge that has many benefits is an important advantage to be utilized as a natural medicine [37] .
The sponge has the potential of large bioactive compounds, but the stability of sponge production is a problem that can inhibit the development of commercial processes [38] . Sponge exploitation in the utilization of basic ingredients of the drug is a threat of sponge extinction as a producer of bioactive compounds [16, 39, 40] . Therefore, alternative sponge development is required, in order that the active ingredients derived from the sponge can be used sustainably [38] .
IV SPONGE CULTIVATION FOR SUSTAINABLE USE
Sponge cultivation has been conducted since the 1800s in the Mediterranean region, then developed extensively in the Americas, especially Cuba and the Caribbean Islands in the 1970s [41] . In the 19th and early 20th centuries, sponge cultivation technology has been developed and disseminated; but in that period, sponge cultivation only aims to satisfy the demand for bathing equipment [39] .
Development of sponge cultivation technology is done because the quality of sponge from nature is so varied that it can not be utilized optimally [41] . Sponge cultivation method is very important to be done so that the conservation of sponge can be maintained so that it can solve the problems in fishery cultivation and support the fishery sector in a sustainable manner.
Some research results in the method of sponge cultivation are: 1. In Situ Cultivation Sponge cultivation conducted at sea is called in situ cultivation, by conditioning the environment where sponges grow in nature, using longlines [42] . The sponge is cultivated in the form of small pieces that are fragmented from the wild parent sponge (obtained in nature). The explant is then implanted into an artificial substrate, for example, a rope, nylon or plastic plate, or positioned onto a net. This method has been done in the Western Mediterranean [43] . In the Eastern Mediterranean a similar method was performed on the sponge D. avara [44] , using a stainless steel frame (height: 50 cm) placed on the seafloor and explants of D. avara grown with frames on horizontal nylon, with adhesion [43 ] and by placing the explant on a plastic plate [44] . In addition, explant also has grown on stainless steel containers [43] . The results showed that survival in the Eastern Mediterranean reached (90-100%), while in the Western Mediterranean only (11-70%). This success depends on the method used. Both studies explain that the rate of growth depends on the methodology applied [43, 44] and varies from 40% to 800% increase per year. In addition, has been applied a technique called "spike method" for species sponge Rhopaloeides odorabile and Coscinodermia sp [42] . The technique concludes that it is not recommended to cultivate this species (a much lower growth rate than other techniques such as cultivation in webs and ropes). Thus it is affirmed that the optimization of aquaculture sponge is a specific species process [42] . The same study also shows an external factor of vulnerability in sponge cultivation [44] . A comprehensive study of sponge cultivation has also been conducted [45, 46] . The cultivation of sponges with a cloning system with three experiments, explants obtained from wild parent sponges (called F0), the next two cultivations were made by preparing the explants from the harvested sponge from previous culture experiments 
Ex Situ Cultivation
Sponge cultivation with an ex-situ system in an aquarium is an experiment that remains a challenge, although many have succeeded in the cultivation but are still rarely done. The influential factor in this cultivation is the flow rate. Some research development in this cultivation has been done, by better understanding the requirements of sponge cultivation ( Table 1) . The continuous addition of iron ferric (Fe 3+ as a supplier of citrate iron) to water in aquariums in oscule formation and pumps for sponge activity in the Mediterranean, C. reniformis and Acanthella acuta [51] . The present invention is consistent with the results of other studies which show that the ferric iron regulates genes involved in channel formation in primmorphs from sponge Suberites domuncula [52] . In addition, it was found that variations in concentration in Fe 3+ significantly affected the successful cultivation of Hymeniacidon perlevis [53] . In addition, there are also studies that examine the function of water pump flow at the level of life of D. avara [45] . This species shows the formation of fragile exhalant structures, by the force of the currents caused by higher flow rates of 7.5 cm s -1 . In nature, D. avara is found to grow only in sheltered habitats where the mean (oscillating) with the flow does not exceed 5.9 cm s -1 [54] . From the results of the study, it was concluded that the flow rate in cultivated containers designed for D. avara should not exceed 8-10 cm s -1 [54] . Furthermore, evidence for flow function has also been investigated, the sponge M. cecilia explants have been successfully cultivated in an aquarium of waterlift with the continuous flow of water (unknown flow velocity) [55] . However, the growth of sponges in the aquarium system was three times lower than the growth of marine aquaculture: 65% and 207% in 60 days for each aquarium culture and marine aquaculture [55] . The interaction of microorganisms to sponges in primary and secondary metabolites in situ cultivation in an aquarium is important to know. Analog with in situ has also been studied [50] . The results also show changes in microbial composition when R. odorabile explants are transferred from the ocean to the aquarium system [56] . Although some species do not exhibit such changes in experiments using aquariums [57] , the aquarium effect appears to be a common phenomenon that occurs among marine animals, some reef aquariums also show dramatic changes in bacterial composition when compared with species existing in nature [58] . Sponge cultures and other invertebrates outside the natural environment can disrupt symbiotic relationships and may inhibit the formation of natural products, as these may be associated with secondary metabolite associations with symbionts. Although sponge cultivation in situ for commercial purposes cannot be realized in the near future, only provides a brief perspective on future design studies. In an ex-situ cultivation system, the influence of the seasons should be noted, therefore, the exsitu system may be operated in semicontinuous methods (regular seeding with a small harvest of cultivation) rather than taking in large quantities. It has advantages in terms of volumetric productivity and easier maintenance routine [44] .
V METABOLITE PRODUCTION IN AQUACULTURE
The important thing to do for the commercial production of aquaculture sponge metabolites is the cultivation of spores to maintain their ability to produce the desired metabolites (Figure 3) . Researchers have succeeded in finding a comparable level of avarol and norsesterterpene peroxide acid in sponges in nature and cultivation yields (D. avara and D. erythraenus) [44, 50] . A researcher has
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__________________________________________________________________________________________________ conducted a qualitative test of mycalazal type metabolite in a crude extract from nature, the result of ex-situ cultivation of sponge [55] . 
The results showed a slight increase in metabolite production in Aplysina aerophoba on ex-situ cultivation, but sponges did not grow on methods with conditioned aquariums [60] . In addition, it has found a fourfold increase in discodermolide concentration in specimens from D. dissoluta from cultivation for 6 months [61] . Table 1 shows the production data of sponge metabolites of in situ and exsitu cultivation, high variability values, reported values ranging from the fourfold increase to the absence of bioactivity. Factors that determine the metabolites in some sponges are the seasons, depth and location and the existence of the inducing effort with stimuli. But the concentration of metabolites varies in time and space, and there are some species that are independent of the above factors, depending on the technique we use. Recent advances in marine aquaculture to produce natural bioactive sponge producers, using a multitrophic cultivation system (Fig. 3) [42, 44, 46] . Sponges are targeted to grow more rapidly around the ocean [44] and shells [46] when compared to where they came from, where visibility (qualitative measure for organic food availability) is 5-10 times higher [44] . 
CONCLUSION
The sponge has a very useful bioactive compound as antimicrobial. Problems in aquaculture are often caused by the existence of several types of microbes that cause failure in cultivation, the prohibition of the use of antibiotics as disease prevention, causing the importance of natural materials research as a basic material anti-microbial so that success in aquaculture can be achieved. Production of bioactive components from the market is commercially limited by the problem of raw 
